SUMMARY The effects of raising body temperature on the visual (VEP) and somatosensory (SEP) evoked potentials were observed in normal subjects and in patients with multiple sclerosis. The amplitude of the VEP was significantly reduced to the same degree after heating in normal subjects and in patients with multiple sclerosis but there was no effect on the latency of the potential. Changes in amplitude could not be related to reduction in acuity. In contrast, the cervical SEP was greatly disorganised after heating in many patients with multiple sclerosis while the only effect in normal subjects was to reduce the latency by increasing peripheral conduction velocity. These results suggest that heat caused conduction block in demyelinated axons in the sensory pathways of the cervical spinal cord.
at least in part, by observing the effect of raising body temperature on the evoked potentials.
Methods
Pattern reversal VEPs were recorded by the methods described by Matthews et al. (1977) , the upper limit of the normal value for latency of P100 wave being 11 1 ms (mean+ 2.5 SD). Although multichannel recordings were made, the only one referred to in this communication is that derived from an electrode 50 mm above the inion to a frontal reference electrode.
Cervical and short latency cortical evoked potentials were recorded by the method described by Small et al. (1978) . An additional electrode was placed above the clavicle in proximity to the brachial plexus and referred to the scalp electrode Fz.
In 14 patients with multiple sclerosis, 11 in the definite and three in the probable categories of McAlpine (1972) , VEP and SEP were recorded before and after oral temperature had been raised by approximately 1OC by exposure of the trunk to a heat cradle. In two of these patients similar recordings were made before and after raising oral temperature by 0.50C in a hot room. This latter method of heating was also used in one patient with clinical evidence of isolated optic nerve in-volvement, VEP only being recorded. Six normal subjects were examined in the same way before and after raising oral temperature by 1OC. In two of the patients with multiple sclerosis and two of the normal subjects recordings were also made after an interval of one hour without heating.
Results

VISUAL EVOKED POTENTIALS
In normal subjects heating did not affect visual acuity. There was no significant change in latency of P100 wave (N= 12; mean change -0.8 ms; range -3-+3 ms). The mean amplitude of P100 before heating was 8.3 yV and after heating 6.9 ttV, reduction occurring in the response from 10 eyes. This reduction was statistically significant (N = 12; mean change-1.4+S.D. 1.3 ,uV; P<0.01, Wilcoxon).
In the 17 experiments on 15 subjects with multiple sclerosis visual acuity was reduced after heating, usually by one line on the Snellen chart at 6 m, in 14 eyes in eight patients. Acuity did not change in the remaining 20 examinations which included the two patients who were heated twice.
Latency of the P100 could be measured before heating in 27 eyes in patients with multiple sclerosis, and in 20 of these it was abnormally prolonged, including all those where acuity was reduced after heating. 
Discusion
The results showed that exposure to heat in these experiments reduced the amplitude of VEP both in normal subjects and in patients with multiple sclerosis. The changes were unrelated to any effect on visual acuity. In contrast heat had a severely adverse effect on cervical SEP in multiple sclerosis, normal potentials sometimes becoming abnormal and potentials initially abnormal becoming further disorganised. These changes were more often seen in patients in whom heat induced exacerbation of their symptoms. That they were not caused by faulty electrode contact with the passage of time was shown by the absence of any reduction in amplitude in subjects observed for the same length of time but not heated. If faulty contact had resulted from sweating the cervical potential in particular would have been replaced by noise both in normal subjects and in patients with multiple sclerosis. Heat, therefore, has a different effect on these two forms of evoked potential.
As already mentioned it has been suggested that the latency of VEP provides some indication of conduction velocity in visual pathways while the amplitude may be related to the number of conducting axons in the optic nerve (Halliday and McDonald, 1977) . The effect of increasing temperature on demyelinated axons is to produce conduction block rather than slowing of conduction velocity (Schauf and Davis, 1974) . If these conclusions are correct the present results indicate that conduction is blocked in some axons in the optic nerve in normal subjects by increasing temperature to the extent effected in these experiments. The decline in acuity in many patients with multiple sclerosis shows that heat exerted an adverse effect on the visual system. If this were caused by conduction block in demyelinated fibres it was not reflected in any change in VEP distinguishable from that observed in normal subjects in whom no change in acuity occurred. Persson and Sachs (1978) found that exercise caused reduction of visual acuity and of amplitude of VEP, without change in latency from the affected eye in two patients with permanent after effects of optic neuritis, the potential from the normal eye not being affected. Oral (Matthews et al., 1974) . The latencies of N13 and N20 are compatible with an origin within the spinal cord or brainstem and the cerebral cortex respectively (Matthews et al., 1974) . In normal subjects these potentials were not influenced by an increase in body temperature except for reduction in latency attributable to increased peripheral conduction velocity and a slight reduction in amplitude. 
